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(54) Abstract Title: Catheter for the transvascular Implantation of prosthetic heart valves 



(57) The invention relates to a catheter for the transvascular implantation of prosthetic heart valves, in particular 
oomprising self-expanding anchorage supports (10), which allow a minimally invasive implantation of prosthetic 
heart valves. The aim of the invention is to reduce the risk to the patient during the implantation. To achieve this, 
according to the invention a prosthetic heart valve comprising anchorage supports is temporarily housed In a 
folded form in a cartridge-type unit (4) during the implantation. The cartridge-type unit can be fixed on the 
proximal end of a guide system (1), which comprises a flexible region (9) that can be guided through the aorta. 
Actuating elements (2, 3) ran through the interior of the hollow guide system, said elements permitting sections of 
the cartridge-type unit to be displaced radially about their longitudinal axis and/or laterally in a proximal direction, 
thus allowing individual sections of the anchorage support and the associated prosthetic heart valve to be 
sequentially released. 

^ O 

DO 




This international Application has entered the National Phase Early. 

Original Printed on Recycled Paper 



'W0200<»076>90 . FCT/DEaOWflMIOOW 



■ Catheter for th6 transva scalar Im plantation of prosthetic 
5 heart valves • 

The invention, relates to catheters for the transvascular 

■ implantation- of prosthetic heart valves with self-expanding , • 
anchoring systeinsv by means of which prosthetic heart valves 

10 can. be inplanted with minimal invasion. 

It is becoming. more frequently necessary for an increasihg .. 
. number of patients to have prosthetic heart valves implanted/ 
• for which purpose both artificial and biological implants are 
t5 "used for heart valve prosthesis.. 

• in the past, such operation* have been conducted in such d. way 
<;hat . it as necessary to use « heart-luhg madhine on the 
; anaesthetised patient .. This therefore makes it . k cost- 
20 . intensive surgical intervention, which subjects , the respective 
patients to 4 high degree of. psycholdgical- and jshysical 
..stress. The aim is to keep the lethality risk below 3%.. As the 
.' age of the respective' patients increases and impairment of the 
'] respective heart valves becomes inore advanced, a situation is 
25 reached in which patients in need of actual treatrtent become 
inoperable. Since surgical val^e replacemeiit is not possible 
for thesie patients, they suffer from k reduce' quality of life 
■ and have a cohsiderably reduced life expectancy. Intervention 
would ppse an extr^nely high risk. • • 

30 : ■• ■ 

■ These same issues also. apply to operations whereby prosthetic 
heart valves with anchoring systems are implanted by means of 
so-called balloon catheters. 

35 .In a procedure of this type, incorrect positioning can occur. 



2 

which can have considerable consequences for the patient, 
possU)ly leading to the death of the respective patient. 

in recent tiJnes, therefore, attempts have been made to implant 
5 heart valve prostheses by means of intervention methods 
involving minimal invasion, whereby such prostheses are fed 
together with an anchoring support via the aorta of a patient 
and through the aorta to the heart. On reaching the 
implantation site at the heart, self-expansion of such 
10 anchoring supports with a heart valve prosthesis attached to 
them is initiated, the intended result being a reliable 
anchoring and exact positioning of the heart valve prosthesis. 
Such anchoring supports have tended to be made from shape 
memory alloys, su^ as -Nitinol" for example, and the alloy 
IS is selected so that its- transition temperature is around 37 'C, 
and self-expansion can be initiated on reaching the transition 
tenqperature. 

As a result of such expansion, the anchoring support opens up 
20 so that it is able to lie against the aorta wall, where it can 
be securely fixed by means of additional barb elements if 
necessary. The heart valve prosthesis is folded open 
simultaneously, so that it is able to assume its function. 

25 An anchoring support of this type incorporating a heart valve 
prosthesis is described in patent specification WO 2004/019825 
Al, fot exasq>le. 

Support hoops are provided at the proximal end of such an 
30 anchoring support, which can be introduced into the pockets of 
a patient" s heart valve, thereby enabling the anchoring 
support to be very accurately positioned by means of these 
support hoops during a surgical intervention. What are 
referred to as commissural hoops are provided on this 
35 anchoring support in addition, which, together with the 
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support hoops / clamp parts of a patient's old heart valve - 
once the Anchoring support has unfolded so that the anchoring 
suipport can be reliably positioned and secured as a result of 
this clanging effect. . 

5 

' The support and commissiiral hoops of this known 2uichoring 
support should therefore be disposed and dimensioned so that ; 
.they permit a sequential self-expansion- This means that the 
anchoring support is accommodated inside a cartridge for the 
10 implantation procedure. It is then fed by means of a catheter 
through the aorta as fjar as the diseased heart. On reaching.- 
) the implantation site/ the cartridge Is manipulated so that 
the. support hoops are released to allow them to self -expand. * 
The cartridge is then moved and. oriented together with the 
15 anchoring support so that the support hopps are. introduced 
• into the pockets of the heart valve of the respective patient. . 
This enables exact positioning to be achieved.. 

The respective cartridge is then further manipulated/ so that 
20 the commissural hoops are. also released and able to self- 
. expand-. As this happens^ the old. heart valve i? claicqped 
between the support arid commissural hpops; arid the heart valve • 
prosthesis is opened up into its unfolded functional' position, 
J . V / • ** * * . . 

25 After inplanting th& anchoring support incorporating the heart 
valve prosthesis, the catheter can then be removed from the 
patient's body together with the ca^ctridge through the aorta. 

Although th.e support hoops provided on the anchoring support 
. 30 can result in significantly easier and better positioning of 

the heart yalve prosthesis to be isplanted in the manner 

described above/' there is a possibility of incorrect 
' inqalantation and the heart valve prosthesis may not be capable 

of functioning or may be so to only an unsatisfactory degree. 
35 .In certain situations, it is then no longer possible to remove 
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a non-functioning or unsatisfactorily functioning heart valve 
prosthesis and it poses an increased risk of Mortality for the 
respective patient in sooe cases. 

The bend in the aorta in the human body during introduction 
through the aorta poses another problem during such surgical 
interventions. As the cartridge and the respective catheter 
are moved during this procedure, a change of direction of 
approximately 180' with a relatively small radius of about 50 
m has to be negotiated without causing damage to the vessel 
wall. 

Accordingly, the objective of the invention is to reduce risk 
to the patient during Implantation of prosthetic heart valves. 

This objective is achieved by the invention on the basis of a 
catheter incorporating the characterising features defined in 
claim 1, Advantageous embodiments and designs of the invention 
nay be obtained on the basis of the characterising features 
20 defined in the dependent claims. 

in a preferred embodimenti a catheter proposed by the 
invention may be used in conjunction with a heart valve 
prosthesis with a self-expanding anchoring support of the type 
25 known f*om patent specification WO 2004/019825 and the 

disclosed contents are included herein by way of reference. 

This being the case, the anchoring support with the heart 
valve prosthesis attached to it can be temporarily 
accommodated inside a cartridge unit in a collapsed state 
during the implantation. 

A cartridge unit prepared in this manner can be releasably 
attached to the proximal end of a guide system. The cartridge 
unit and guide system are minimised in term of . their external 
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diameter to the degree that they can be. fed through an aorta . 
of a patient to be operated on without any dif f iculty, and to 

• this end, the total free cross-section available inside the 
aorta should not be cpjnpletely filled. 

The guide system used is sufficiently long In terms of its 
length for the cartridge unit to be. fed with the. guide: system 
by intfoducing.it into the groin of a patient,' through the 
aorta as far as the patient's heart. 

10 • y 

• A flexible, bendable region is provided on the guide system, ' 
. ) by means of which a bending .'radius and bending angle can be 

achieved. that will follow and make allowance for the bend. in 

• the patient's aorta. 

.15 • . ' : \ * . ^ • • - ;•' 

Elements for bper^ting the cartridge unit are fed, by means of 
the guide system,, which has a holloy interior. T&ese operating 
. elements enable parts* of- the cartridgis unit to be manipulated • 
and moved in a specific way. For ekample, a radial br also' 
20 latei^al ntovement of parts of the cartridge unit can be 

effected by means of the operating elements. Moving parts of 
the cartridge unit, in this specific way enables parts of the 
anchoring support to be . released in sequence so that 
^ iit?)lantation and anchoring can take place in the manner 
. 25 described in WO 2004/019825. 

For- exanqple, support hoops of an anchoring .support- can be ' 
releaseki by a rotation or by a lateral movement in the 
proximal or distal direction of a part of the cartridge unit, ' 

30 but other parts, such as the commissural hoops for exasqple, 
continue- to be retained inside the cartridge unit in the . 
collapsed state, which can subsequently be released with a 
view to. expansion by moving another part, of the cartridge unit 
accordingly or by continuing the movement of the same part of 

35 the cartridge unit which previously still enabled the support 
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hoops to be retained Inside the cartridge unit in the 
collapsed state. 

The heart valve prosthesis, which is attached to the anchoring 
5 support by stitching for exaiq>le, opens simultaneously as the 
respective hoops of the anchoring support, to which the heart 
valve prosthesis is attached, exptod. 

In a preferred erobodlmentr in addition to the operating 
10 elements for parts of the cartridge unit, other operating 
elonents are fed through the internally hollow guide system, 
which act on the bendable region in order to influence its 
curvature in a specific manner. 

15 Due in particular to traction forces triggered via the 
operating elements, a specific curvature of the bendable 
region can be achieved during the implantation on penetrating 
the bend of the aorta. Tension cables or tension wires may be 
used as the operating elements, which are run through the 
.20 internally hollow guide system as far as the proximal edge of 
the bendable region, where they are secured on the guide 
system,, in which case the attacking points of the force of two 
such operating elements should be disposed diametrically 
opposite one another and in addition should be disposed at 90*" 

25 with respect to th.e bending axis about which the bendable 
region is required to curve. 

For example, the curvature of the bendable region can be 
influenced in a specific way by applying a traction force via 
30 one of the operating elements as the guide system is pushed 
through the bend in the aorta by means of the bendable region 
and pulled out of it once the is^lantation has been completed. 

The bendable region of a guide system may be provided in the 
35 foxm of a link chain, in which the individual links are 



.•' ' ■ . 

con..ct«l to mother by . indl,id».l Joint.. .Thl. b^, th. 
. the ind«i<l».l joint. po.lttv.»y. ^ "^'Zr, 

.<,J.;«.t iin-c.. Th.y «. d«i^ that . of , 

than 180- c«..b. ».lnt.ln«J In th. IwuJin? t.,ion, '^f ^ 
» bendln, radlu. »hlch ^r..t... th.t .t .l...t th. r.dtu, of ; 

th. b«>d in. «1» »• .chiwi*!. 

Thi indivldoal jointi oh th. lndlyid».l Un^ of . ^^^^ . 

• rtould .1.0 b. <ii.pos.d dlta,ttt=.ll, opposite on. ' 
„ on th. indlvidu.1 Un.« .nd «ith th. r,t.tl«> 

Mis.of th. bencU*l. r.gion. 

Th. guldi .yitffl. u.«J With . cathitw ptopos«l by th. 
invention should .d»«t.g«»..ly. .Lo b« d..t,n»d .o^t 
15 liquid cool«t 6r.. Sh.«.c.»tie.l pr«»r«i«. o». •» ^ 
■ ti«ul.t«. thro^ «.. .int.nuiliy holloW ,uld. «r.t« .. 

■ . rth. o.rtxid^ -it.. With th. ild 6f .»ch . ^^^l^-^J^ 

. • h.lo» ^ tr.n.iiion t-npTatur. of th. shape m«»ry alloy, 
« mTaS. prevents body fluid, fro. bain, abl. to P«»«at^., 
^. interior of the ^id. sy.t«P and a li<p.ld P"""" '""^ 

■ . . th.r.for. b. .aintainad which l«.d. a "^'''^^^ ! 

resistance to penetration by body fluid or other .l-«nt. 
^ contained in body fluid. . . 

* : introducih, uquid -coolant in an r"^! "rta'L 

prevnt ,as. fir .K.*pl. air, fr«. into the aorta and 

the blood. 

30 W thi. »<l) 'th. .ntir. ,»id. .y't™ should. ««. as liquid-proof 
r. r..i.le. »ccordin,ly. a fLxible. bendabl, f^^;"- 
, in ^. fom of a liplc chain in. this instance b. 3.al.d 
. . ■ from the outsid. by wans of a plastic hos. to i««l.r it 
liqiild-proof . ' • 
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The parts of the cartridge unit which can be moved in a 
specific way In order to release hoops of the anchoring 
support are preferably provided In the form of sleeve-shaped 
elements, the internal and external diameters of which are 
5 adapted to one another so that they can engage in one another 
telescopically, and at least two of the sleeve-shaped elements 
have mutually adapted internal and external diameters such 
that a collapsed anchoring support with heart valve prosthesis 
can be accommodated between them and retained in the collapsed 
10 state. 

When introducing the catheter, the cartridge unit should be 
conqpletely closed as far as possible and to facilitate 
introduction through the aorta should have a tip at its 
15 proximal end,, which is in turn preferably made from a flexible 
material, for example silicone. 

When the cartridge unit reaches the respective patient's 
heart, the appropriate manipulation can then be performed, in 
20 other words parts/sleeve-shaped elements of the cartridge unit 
moved, so that the different hoops of the anchoring support 
are sequentially released and the* heart valve prosthesis 
secured to them simultaneously opened up. 

25 As this happens, however, the anchoring support is still 
securely retained on the cartridge unit. To this end, 
anchoring elements are provided on one sleeve-shaped element 
of the cartridge unit, disposed at the distal end, for example 
at a point where eyes are provided on the anchoring support. 

30 In this position, these anchoring elements together with the 
distal part of the anchoring support are also covered by a 
sleeve-shaped element of the cartridge unit, so that the 
distal part of the anchoring element is still retained in the 
collapsed state. 
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in this position, it is possible to check the function of the 
heart: valve prosthesis, . which hks Already unfolded. Once it is 
evident that the heart valve pro&thesia is functioning, a- 
f«iher manipulation may be effected by novirig-.the sleeve 

5 element that was previously covering the anchoring element 
with the distal part of. the anchoring support accordingly, 
which caistfs . the distal part of the anchoring support to be 

. .fully released as well sp that it can then fully unfold. 

10 If, bn. checking, it. is found that the implanted heart valve 
prosthesis is not fulfilling its function or is so. but not 
satisfactorily, it is advantageously possible to move the 
. anchoring support .together with the heart valve prosthesis 
back into the cartridge unit by moving the parts /sleeve-shaped 
15 elements in the opposite direction accoi^ingly and r«Boving 
. all the parts, in other words the entire catheter, from the 
• patient's body again,' thereby significantly reducing the risk 
. of the operation, after wiach a further attempt at : 
implantation can be made on the- same patient. 

in one advantageous embodUaent of the . catheter proposed by the 
invention, a guide wire can also be run through the. entire 
catheter. Such guide wires are already used for operations of 
this type and they are fed through the patient's aorta to a . 
point behind the heart before introducing th* catheter. The 
catheter can then be placed over the cartridge unit and guide 
. system and into the guide wire and pushed in along it into the 
aorta aa far as the- patient' a heart. 

30: in order to monitor the process of introducing the catheter 
and also manipulation of the bendable region, in particular at 
the bend of the aorta, it Is of advantage to provide marker • 
elements on the guide system, and/or the cartridge unit, made • 
from a material whi(A absorbs X-radiation, so that the 

35 respective. position can be pinpointed on an X-ray' image during 
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the operation. 

A screen filter may also be used with the catheter proposed by 
the invention, by means of which particles can be prevented 
5 from penetrating the respective patient's blood circulation, 
system. Such a screen filter may be attached to the guide 
system so that it crapletely surrounds it in the radial 
direction. In this respect, it should be elastically biased so 
that it lies against the vessel wall of the aorta, thereby 
10 guaranteeing a closure that is inpermeable to particles. 

Furthermore, the catheter proposed by the invention may 
additionally be provided with a conventional balloon disposed 
in the interior of the guide system or cartridge unit and 

15 carried with it there or alternatively it. can be fed ttirough 
the interior of the guide system as f au: as the anchoring 
support to be expanded. Using such a balloon, the volume of 
which can be increased by means of a fluid at increased 
pressure, will further assist expansion of the anchoring 

20 support. 

The operating elements described above, which may be fed 
through the interior of the guide system and provided in the 
form of. traction and compression means, may advantageously be 
25 manipulated from a manipulating part . The manipulating part- 
may be designed as a handle, by means of which the movement 
for introducing the catheter can then be effected by the 
respective surgeon. 

30 Other control elements are also provided on such a 

manipulating part, by means of which the respective movement 
of the operating elements can be initiated. This being the 
case, it should be possible to effect the corresponding 
movement in as measured a manner as possible, for example with 

35 appropriate translation ratios, and it should be possible to 
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restrict the respective movdment by end stops or catch 
positions at loast. This enAles specific maximum distances or 
angles to be preserved, for which allowance can be made in 
achieving the sequential expansion of. the anchoring- support or 
the specific way in which the curvature of the bendable region 
is influeneed. In this respect, it should be possible to 
adjust the end stops or individual catches as finely as 
possible. 

All. the parts of a catheter proposed by the invention but at ' 
leaist those which come into direct contact with. the respective 
patient and are. also introduced into the aorta should be made 
from bio-c<?mpatible materials which are pon^patlble with the 
respective organian. It should aljso 'be. possible to sterilise 
thaair in which case it should be jpossible to use .one Of the 
standard sterilisation processes. 

The invention will be explained in more detail on the basis of 
exanqDles.. . . • 

Of the drawings: • •• 

Figures 1 to 4 are schematic diagrams illustrating an example 
. . of a catheter proposed by the invention during 
. dif f isfent possible phases of an implantation - 
procedure; 

Figure 5 . .shows an example of a catheter with a 
. manipulating part and 

Figure 6 . is an exploded diagram illustrating the 

manipulating part illustrated in Figure 5. 

Pigure.s 1 to 4 are intended to illustrate apd provide a 
clearer understanding of an exaiq>le of a catheter proposed by 
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the invention. The individual diagrams illustrate different 
phases which take place during implantation of an anchoring 
support 10 incorporating a heart valve prosthesis. 

5 The exan5>le of a catheter proposed by the invention 

illustrated in Figure 1 is shovm with the cartridge unit 4, 
which is still completely closed, containing an anchoring 
support 10 incorporating a heart valve prosthesis in the non- 
expaiKled state and thus collapsed, so that it can be fed by 

10 means of the internally hollow guide system 1 through an 
appropriate access into the aorta and through it to the 
respective inqplantation site on the patient's heart. 

Proximally disposed on the cartridge unit 4 is a flexible tip 
15 made from silicone, which facilitates the introduction 
procedure and reduces the risk of damage. 

Part 5 of the cartridge unit is releasably connected to the 
other parts of the guide system 1, for example by means of a 
20 screw connection. 

Adjoining the cartridge unit 4 is a bendable region 9, which 
is designed and dimensioned so that it Is guaranteed to be 
able to move through the bend of a patient's aorta without 
25 causing problems. 

Possible designs of such a bendable region 9 will be explained 
below. 

30 Other parts of the internally hollow guide system 1 are also 
illustrated and Figures 1 to 4 show two operating elements 2 
and 3 running through the guide system 1 as far as the 
cartridge unit 4, and in this Instance the operating element 2 
likewise runs through the Internally hollow operating element 

35 3 as far as the cartridge unit 4. 
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The operatlngf elcfments 2 and 3 in this instance are provided 
in the form of lengths of compression 'spring; which are 
preferably reinforced by means of tension wire. Such tension 
5 wires make the catheter safer as it is being reiBOved from' the 
patient's body, once the operation is ccaiplete. 

Other parts 11 of the guide system 1 are illustrated on the 
left-hand side, which may be provided in the form of more or 
1Q fewer sleeve-shaped parts, although these must be secured so 
that they are sufficiently pressure- and tension-resistant to 
withstand introduOtiOn into the aorta. and extraction from the 
aorta again. Appropriately stiff plastic hoses may be used for . 
this purpose, for example PTPE hoses or hoses with a PTPE.' 
1.5 base, because they are sufficiently ctai^tible with the 
organism and can also be sterilised. 

Figwe 2 illustrates the procedure which takes place during a' 
first stage of the operation on reaching the Implantation site' 
on the respective patient's heart. The part/sleeve-shaped 
element 7 of the cartridge unit 4 can be pulied back in the. ' 
distal direction, by a distal movement of- one of the operating 
elements 2 end/or 3 iso- that some hoops of the anchoring 
support lb, for- example and preferably the slupport hoops 
provided on th* known heart valve prosthesis disclosed in WO 
2004/019825 Al, expand. and are biased radially outwards. 

The entire catheter with the guide system 1. and the cartridge ' 
unit 4 can therefore be pushed prbxlmally and these" hoops 
(support hoops) introduced into the pockets of .the patient's .' 
old heart valve. When the surgeon feels a perceptible 
resistanciB, the process of introducing the support hoops of 
the anchoring support 1.0 into the pockets of the old heart 
.valve is cooplete. 
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The part/sleeve-shaped element 5 of the cartridge unit 4 can 
then be moved distally forwards, so that other hoops of the 
anchoring support can then also be released so that they can 
self-expand and open up the heart valve prosthesis. 

5 

A preliminary stage of this is illustrated In Figur* 3, where 
a heart valye prosthesis has not yet bien fully unfolded and 
the anchoring support 10 can also not yet be fully anchored. 

10 . As also illustrated in Figure 3, a distal part of the 
anchoring support 10 is still accommodated inside the 
cartridge unit 4, underneath the part /sleeve-shaped element 7 
in the cartridge unit 4. This remains the case until the 
• process of unfolding and positioning the heart valve 

15 prosthesis has reached the stage where its functionality can. 
be checked. 

If the check reveals, incorrect functioning or faulty 
positioning, the part/sleeve-shaped element 7 can be pushed 

20 proximally again by one of the two operating elements 2 or 3 
so that the anchoring support 10 with the heart valve 
prosthesis is at east partially accommodated in the cartridge 
unit 4 again and then the entire catheter can be removed from 
the patient by pulling it out of the aorta without causing 

25 damage to the vessel wall. 

If the function test reveals that the heart valve prosthesis 
is able to fulfil its function to at least a sufficient 
capacity, the part /sleeve-shaped element 7 may be moved 
30 distally back, as illustrated in Figure 4, or another 

part/sleeve-shaped element 6 of the cartridge unit 4 may be 
pushed in the proximal direction so that the distal part of 
the anchoring support 10 can also be released and expand 
fully. 

35 
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As also illustrated in Figure 4, eyas or other appropriate 
eleitients are provided at distal end regions of. the anchoring 
support 10, which were previously engaged in anchoring - - 
. elements 8 provided on the part/sleeve-shaped element 6. These 
5 eyes and the anchoring elements. 8 ensure reliable- retraction 
or extraction if it is established that an anchoring support 
10 incorpbrating a heart valve prosthesis has b€^eh incorrectly 
or badly Inplanted, enabling the anchoring support 10 and- 
heart valve prosthesis to be removed from the patient's body. 

By meaiis of the anchoring: elements 8 as' well as other guide 
elements. 16 which may optionally be provided on the 
part/sleeve*shaped element 6 of the cartridge unit 4, it is 
also possible to effect a radial turning movement to enable / 
the hoops of .an euichdrlng support lO to be Introduced into the 
pockets of an old heart' valve prosthesis In an exactly, correct 
angular position, for exanqple, in which case the entire 
catheter can be turned slightly about. its longitudinal stxis by. 
the surgeon during. the' lnplantationl: ' * . ' 

Detail A of. Figure 4 also specifically Illustrates a cannula 
12, which is fed through the cartridge unit 4 along its 
longitudinal axis. By . mans, of the cannula 4, the guide wire 
described in the general part of th& description can be fed 
through cartridge' unljL 4. 

Figute 5 illustrates an example of a .catheter with an 
additional manipulating part 13, on which other contrpl 
elements are provided in order to permit manipulation. 

The guide, system 1 together with the cartridge unit 4/ 
.'described above with reference to Figures 1 to 4 are also used 

in this, example. 

•• • • _ . _."*.■ 

-However/ detail A Illustrates one possible design of the 
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bendable region 9 in the torn of a link chain. 

The individual linlcs 9.1 are generally of the same shape and 
dimension. 

5 

In this respect, the oppositely lying end faces of the 
individual links 9.1 are shaped so as to form individual 
joints 9.2, each of which positively engages in adjacent 
individual Unks 9.1 and as a result of gaps with a sufficient 
10 gap width between the individual links 9.1 respectively ensure 
that the bendable region bends about at least 180* ss 
mentioned above, with a radius of aRproxlmately 50 mm. 

The individual joints 9.2 are formed by a cut-out in the 
15 respective oppositely lying end faces of the individual links 
9.1, idiereby' a co-operating cut-out on one end face and a co- 
operating rounded, complementary protruding area on the 
diametrically opposite end face of the individual links 9.1 
form the individual joints 9.2 on respective adjacent 
.20 individual links 9.1. 

. Although not illvistrated, the bendable region 9 may be 
enclosed by a plastic hose to render it fluid-tight. 

25 Figure 5 also illustrates how a manipulating part 13 may be 
provided to enable a catheter proposed by the invention to be 
introduced and manipulated. 

A handle 13.1 is provided for introducing and extracting the 
30 catheter with the guide system 1 and cartridge unit 4. 

A fluid-tight closure in the form of a plate 17 is provided in 
the proximal part of the manipulating part 13, enabling the 
guide system I to be flange-mounted by means of a locking nut 
35 23, and seal elenents are provided, although these are not 



10 



15 
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Illustrated here. 

A standard Luer connection 30 is also provided,* by means of 
which the coolant liquid can be - circulated \ ^ 

The respective curvature of the bendable region 9 can be 
obtained using the handle 19, which can be turned about an 
axis by. means of tension cables (not illustrated) and this 
will be further explained with the description of Figure 6. 

The entire manipulating part 13 should be sealed with respect 
to the surrounding environment and^with respect to the guide 
system 1 so that it Is. as far as possible- fluid- tight and also 
gas-tight if necessary; 



The tube 28 can be moved laterally lii the proximal direction 
by means of the lever 20 acting on the handle 13*1« and the .. 
corresponding movement and resultant traction or compression 
force transmitted to one of the two operating elements 2 
20. and/or 3, thereby enabling a raahlpulation of the individual 
parts /sleeve-shaped/ elements 5, 6 and/or' 7 of the cartridge 
unit 4 in. the manner .described above, f or* exanqple in finely 
measured doses via the pumping movements of the. lever 20. . . 

25 The pushing handle 25 enables the position of part 5' of the 
cartridge unit 4 to be manipulated relative to the sleeye- 

• ' shaped part 6 of the * cartridge unit . 4 in the extension beyond 
the length of spring by means of the* fixing hooks, serving, as 
anchoring elements 8 . - The pushing handle 25' is latched in a 

30 thread-shaped toothing 28.. 1 of. a tube 28 by means of a 

compression spring. As a result, the pushing handle 25 follows 
the proximal movement of the tube 28, which is connected to 
part 6 of the cartridge via the length of , spring serving as an 
operating element 3. 
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On reaching an end stop marking the first discharge stage, the 
pushing handle 25 can be turned in order to effect a finely 
measured axial displacement of part 5 of the cartridge unit 4 
relative to part 6 of the cartridge unit 4 in the direction of 
5 the pitch of the thread 28.1. 

With respect to operating the pushing handle 25, the latter is 
able to move the part 5 of the cartridge unit 4 illustrated 
here without an additional fine adjustment. 

10 

Such a manipulation enables the anchoring support 10 to be 
released (see Figure 3) and in this position, the anchoring 
support 10 can still be retracted. 

15 When the stop 29 is released by means of an actuator member 31 
provided in the form of an adjusting screw for example, the 
cartridge \init 4 may be extracted farther by operating the 
lever system 20 in the manner described above until the 
retaining eyes of the anchoring support 10 have moved away 

20 from the cartridge unit 4 and the anchoring support 10 is able 
to spring away from the anchoring el«nents B due to its 
expansion forces. 

The elements of the cartridge unit 4 may be pulled baclc in 
25 stages. This being the case, part 5 of the cartridge unit 4 
may be retracted by pulling back the pushing handle 25 
(pushing element latched) beyond part 6 of the cartridge unit 
4- 

30 By operating a releasing bolt 32, part 6 of the cartridge unit 
4 connected to the tube 28 can also be returned to its initial 
position by pulling the pushing handle 25 farther back so that 
the cartridge unit 4 is then conqpletely closed again. In this 
state, the catheter can be removed from the patient's body 

35 again. 
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Figure 6 Is an es^loded' dlagrak providing a more detailed' 
illustration of the xnanlpulating part 13 used in this exaiqple. 

' S As' illustrated, when .the handwheel 19 is turned via the shaft 
14, two toothed racks 24 oriented parallel* with one another 
can. be displaced. Accqrdingly,, one toothed rack 24 is moved in 
■ the proximal direction as the toothed rack 24 oriented 
parallel with it is moved in the distal direction. 
^0 , • 

Although thes^ are not illustrated here^ tension cables may be 
) secured to claxtqping jaws 21 acting on the, co-operating toothed 
racks 24, which are fed through the internally hollotr guide - 
. system 1 as far as the. bendaible . region 9 and are preferably . 
15 * secured in its proximal region. ... 

By turning the handwheel 19 accordingly^ a traction force cart 
be applied to at least one -of the two tension cables, causing, 
the bendable region 9 to assume the appropriate curvature in 
20 measured doses so that the. guide system 1 can be fed .through • 
th^ bend of the aorta in a defiixed manner together with the . 
.cartridge unit 4. ' . * 

^ . AS also illustratied in Figure 6, the l^ver 20 connected to the. 
25 handle 13^1 acts via fine toothing 28.1 on the tube 28, . 
enabling it to be manipulated via the operating elements 2 
and/or 3 to permit the sequential release, of ' the anchoring 
support 10. \ 
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1. Catheter for the transvascular Implantation of heart 

valve prostheses with a self-expanding anchoring support, 
whereby the heart valve prosthesis together with the 
anchoring support are temporarily accommodated in a 
cartridge unit in a collapsed state during the 
inplantation; 

the cartridge unit can be attached to a guide system by 
its proximal end and the guide system has a bendable 
region enabling it to be fed through an aorta, 
characterised in that 

operating elements (2, 3) are run through the internally 
hollow guide system (1) as far as the cartridge unit (4) 
in order to move parts (5, 6, 7) of the cartridge unit 
(4) radially about its longitudinal axis and/or laterally 
in the proximal and distal direction to permit a 
sequential release of individual parts of the anchoring 
support (10) together with the heart valve prosthesis. 

. Catheter as claimed in claim 1, characterised in that 
operating elements are provided on the bendable region 
(9) of the guide system (1) which act in a specific 
manner to influence its curvature. 

. Catheter as claimed in claim 1 or 2, characterised in 
that the bendable region (9) is provided in the form of a 
link chain with individual joints (9.2). 

Catheter as claimed in one of the preceding claims, 
characterised in that the individual joints (9.2) 
positively engage respectively in adjacent links (9.1,. 
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5. Catheter as claimed in one of the preceding claims, 
characterised in that the operating elements are provided 
in the form of tension means acting on the bendable 
region (9). 

6. Catheter as claimed in one of the preceding claims, 
characterised in that a liquid coolant is circulated 
through the interior of the guide system (1) as far as 
the cartridge unit (4). 

7. Catheter as claimed in claim 6, characterised in that the 
guide system (1) is designed so that it is liquid-proof. 

8. Catheter as claimed in one of the preceding claims, 
characterised in that the cartridge unit (4) is provided 
with several sleeve-shaped elements (5, 6, 7) 
telescopically engaging in one another^ between which the 
anchoring support (10) and heart valve prosthesis are 
enclosed, clamped in a. collapsed state, until the 
implantation. 

9. Catheter as claimed in one of the preceding claims, 
characterised in that the anchoring support (10) is also 
held secured by the distal end on the cartridge unit (4) 
incorporating the guide system (1) by means of anchoring 
elements (8) mounted on a sleeve-shaped element (6) of 
the cartridge unit (4) when, due to radial and/or lateral 
movements of other elements (5, 6 or 7) of the cartridge 
unit (4), parts of the anchoring support (10) 
incorporating the heart valve prosthesis are unfolded so 
that the heart valve prosthesis can be checked to ensure 
that it is functioning. 

10. Catheter as claimed in one of the preceding claims, 
characterised in that a guide wire is- fed through the 



wo 2006/076890 



PCryDE2006/000056 



22 

Interior of the catheter. 

11 • Catheter as claimed in one of the preceding claims, 
characterised in that marker elements which absorb X- 
5 radiation are provided on the guide system (1) and/or the 

cartridge unit (4) • 

12. Catheter as claimed in one of the preceding claims, 
characterised in that a screen filter is attached to and 

10 radially surrounds the guide system (1) . 

13. Catheter as claimed in one of the preceding claims, 
characterised in that a balloon is disposed in the 
interior of the guide system (1) of the cartridge unit 

15 (4) or can be fed through the interior of the guide 

system (1) as far as the anchoring support (10) to be 
expanded. 

14. Catheter as claimed in one of the preceding claims, 

20 characterised in that the operating elements, tension and 

compression means fed through the interior of the guide 
system (1) can be manipulated by a manipulating part 
(13). 

25 15. Catheter as claimed in claim 14, characterised in that 

the manipulating part is provided in the form of a handle 
with control elements. 



16. Catheter as claimed in one of the preceding claims, 
30 characterised in that the operating elements (2, 3) which 

are run to sleeve-shaped elements (6, 7) of the cartridge 
unit (4) are provided in the form of a length of 
compression spring. 
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